Introduction.
In this note is announced the completion of the reduction to algebra of the pseudo-isotopy problem for smooth compact manifolds of large dimension. This is to compute n o 0*(M 9 dM) where, for a smooth manifold M, ^(M, dM) is the group of diffeomorphisms of M x ƒ which are the identity on M x {0} u dM x ƒ, ^(M, dM) being given the C 00 topology.
THEOREM. If M is compact, connected and of dimension at least seven, then
n o 0>(M, dM) « Wh 2 7i 1 M 0 Wh^M; Z 2 x n 2 M).
For M simply-connected this is Cerfs theorem that n o 0>{M, dM) = 0 [2] . The Wh 2 factor has been described by J. B. Wagoner [7] and, independently, by the author [4] , Partial results on the Wh t factor have appeared in [3] .
We now define and compute Wh 1 (7u 1 ;Z 2 x n 2 ). Let the group n act on the abelian group T. Giving T trivial multiplication, form the group ring r [jc] . This fits into a split exact sequence
where the twisting T is given by a(<xx) = (fax for cr, T G 7i, a G T, and cf denotes the action of a on a. Then T[n\ is an ideal in (T x Z) T [_n~\ and the relative group ^^[71] is defined as in [2] , [6] . Its elements are represented by matrices I + A, where A has entries in T[7c].
Here "(-)" denotes "additive subgroup generated by -,'. Define Wh^T) as the cokernel of K^IY] -> K x T\n\. Note that Wh^niT) is unrelated to the classical Whitehead group Wh^ since T was given trivial multiplication, e.g., Wh 1 (7r;Z) / Wh^. Now let 7i = n 1 and T = Z 2 x 7i 2 , with the usual action of 7^ on 7c 2 and the trivial action on Z 2 (Z 2 = Z/2Z). A generic family f t is most easily described in terms of handlebody theory: At isolated t values there are birth and death points for a pair of mutually cancelling handles of adjacent indices, and in the remaining t intervals the attaching maps of handles change by isotopy. In particular, there are isolated points of "handle addition" where one handle passes over another of the same index.
Assuming from now on that m -dim M is sufficiently large, it is always possible to push all handles for the one-parameter family into two indices i and i + 1. The following condition is readily satisfied by introducing extra handle additions if necessary:
(+) At birth or death points, cancelling handle pairs are disjoint from all other handles. The Wh 2 invariant is then defined from the sequence of i + 1/i boundary (or intersection) matrices in GL(Z[7r 1 ]) as t varies: Each handle addition multiplies this boundary matrix by an elementary matrix e\, ae ±n l9 and the product J~I e\ over all handle additions will be a matrix of the form (permutation) x (diagonal with entries in ±7c 1 ). Such products of elementary matrices, under a suitable equivalence relation (the so-called Steinberg relations [6] , and multiplication by terms e x pq e~p
x fe x pq , re ±%) > form the group Wh 2 7i 1 , a factor group of K 2 Z\_%{\.
The Wh 2 invariant vanishes if and only if all handle additions can be eliminated preserving ( + ). (If (+) is not required to hold one can always eliminate all handle additions.) Then the i + 1/i intersections, i.e., intersections in a level surface of attaching spheres Sf t of (i 4-l)-handles with transverse spheres S^~f of i-handles, in a one-parameter family form a one-dimensional compact manifold, with one boundary point at each birth or death point. In order to cancel an i + 1/i handle pair for the whole t-interval from its birth to its death, the i + l/i intersection for this pair must consist of exactly one point in each t slice.
There is a Whitney-type procedure for modifying such one-dimensional intersections. The obstruction group is (Z 2 x n 2 ) [ni] , just as the obstruction group for zero-dimensional intersections is the well-known Z[TT 1 ]. Considering all i + 1 and i-handles, one obtains a matrix A of "geometric" i + l/i intersections for the one-parameter family, with entries in (Z 2 x ^[^I]. This refines the "algebraic" i + l/i intersection matrix in GL(Z[7r 1 ]) which we take to be ƒ in each t slice, as there are no handle additions. The Wh 1 (7c 1 ; Z 2 x n 2 ) invariant of our one-parameter family is represented by the matrix I + A.
To show that this Wl^ invariant is well defined we must examine deformations through two-parameter families (these may also be pushed into two indices), and in particular we must define the Whj invariant for one-parameter families containing handle additions, where the i + l/i intersections form only a one-dimensional cell complex L with the handle addition points as vertices 
